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RECEIVING-AFTER— WAITING SYSTEM 
RPt rT^PO!TNn OF THE INVENTION 

The present: invention relates to receiving- 
after-waiting systems and, more particularly f to 
5 receiving-after-waiting systems for radio communication 
systems such as portable telephone systems* 

Recent popularization of data communication is 
making it impossible to attain the end solely with 
conventional wired communication systems, and radio 

10 mobile (or portable) communication media such as 

cellular telephone, cordless telephone, PHS (Personal 
Handy phone System) and portable telephone are rapidly 
spreading. In addition, a plurality of different radio 
communication systems usually co-exist in the same place 

15 or district. 

From the standpoint of the user's convenience, it 
is preferable that one portable unit can utilize a 
plurality of different communication systems. 
Accordingly, Japanese Patent Laid-Open No . 6.-343189, for 

20 instance, discloses a mobile communication unit, which 
has a transmitting/receiving circuit for cellular 
telephone service and one for cordless telephone service. 
Fig. 4 is a block diagram showing such a prior art mobile 
communication unit. 

25 This mobile communication unit comprises a 

receiving circuit 2 for a cordless telephone, a 
demodulating circuit 3 for a cordless telephone, a 
transmitting circuit 5 for a cordless telephone, a 

1 
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modulating circuit 4 for a cordless telephone, a receiv- 
ing circuit 6 for a cellular telephone, a demodulating 
circuit 7 for a cellular telephone, a modulating circuit 
8 for a cellular telephone, a transmitting circuit 9 for 
a cellular telephone, a microprocessor 10, a non-volatile 
memory 11, a key input unit 12 and a display unit 13. 

When this mobile communication unit is in a 
pertaining cellular telephone system service area, it 
catches a control channel sent out from a cellular 
telephone base station, system control data is received 
via the antenna 1 in the cellular telephone service 
receiving circuit 6, and demodulated in the demodulating 
circuit 7 and analyzed in the microprocessor 10. Then 
the analyzed result is displayed on the display 13 that 
it is in a cellular telephone system service area. When 
the mobile communication unit is moved to a cordless 
telephone service area, it catches a control channel sent 
out from the base station of the cordless telephone 
service system, system control data is received via the 
antenna 1 in the cordless telephone service receiving 
circuit 2, demodulated in the demodulating circuit 3 and 
analyzed in the microprocessor 10. Then the result of 
the analysis is displayed on the display 13. In these 
cases, the signals obtained by the modulating circuits 8 
and 4 are transmitted from the antenna 1 via the trans- 
mitting circuits 9 and 5, respectively. The non- volatile 
memory 11 stores contents of ranking priority selection 
to meet the user's preferences for utilizing inexpensive 
communication 



7 



fee systems. 

The above prior art mobile communication unit has 
the following problems . In the first place, concerning 
receiving-after-waiting, no consideration is given 
5 to the utilization of a plurality of different systems. 
In addition, when transmitting data, switching, although 
automatic, is performed to only a single system before 
use. This means that the unit can always use only a 
single system even when it is subscribed to a 

10 plurality of different systems. Secondly, a set of 
transmitting and receiving circuits are provided for 
each system, and this can not be efficient in view of 
the cost, current consumption and weight. 

ff^M&PV OF THR TNVENTIQN 

15 An object of the preferred embodiment of the present 

invention, accordingly, is to provide a receiving- after- 
waiting system capable of eliminating or providing improve- 
ment over the above problems inherent in the prior art. 
According to a first aspect of the present 

20 invention, there is provided a receiving-after-waiting 
system adopted in a portable; terminal having a common 
antenna for transmitting and receiving data to and from 
a plurality of systems, comprising a waiting control 
circuit for providing a mode switching signal to a 

25 plurality of systems to render these systems to be in 
a receiving-after-waiting state at the same time. 

The waiting control circuit provides timing 
signals each corresponding to each of the plurality of 
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systems . The plurality of systems each have a radio unit 
and a control unit, these units being common to all the 
systems . The plurality of systems includes at least a 
digital cellular phone (PDC) system and a personal handy 
5 phone (PHS) system. The waiting control circuit 

includes a plurality of waiting timer circuits each for 
generating a waiting timing signal corresponding to each 
of the plurality of systems, and a flip-flop circuit for 
receiving the waiting timing signals and providing 
10 corresponding mode switching signals . The waiting timer 
circuits include those providing timing signals in 
cycles of 720 and 1,200 msec. When a plurality of waiting 
timing signals are coincident in timing, the system 
performs the operation until it can receive the data in 
15 the next: timing. 

According to a second aspect of the present 
invention, there is provided a receiving-after-waiting 
system for a plurarity of systems comprising: a radio 
unit common to the plurality of systems; a control unit 
20 common to the plurality of systems; a timing signal 
generating means for generating a plurality of waiting 
timing signals for the plurality of systems; and mode- 
selecting means for generating a mode selection signal 
to select a system function of the plurality of systems 
25 in the radio unit and the control unit on the basis of 
the waiting timing signal from the timing signal 
generating means. 

The mode selecting means is a flip-flop circuit 

4 

BNSDOCID: <GB 23551 52A_I_> 



p 



which receives the waiting timing signal and generates 
the corresponding mode selection signal • The mode 
selecting means is a flip-flop circuit which receives 
the waiting timing signal and generates the 
5 corresponding mode selection signal. The plurality of 
systems includes at least a digital cellular phone (PDC) 
system and a personal handy phone (PHS) system. 

According to a third aspect of the present 
invention, there is provided a receiving-after-waiting 
10 system for a plurarity of systems comprising: a body 
including a radio unit common to the plurality of systems, 
a control unit common to the plurality of systems, a 
timing signal generating means for generating a 
plurarity of waiting timing signals for the plurarity 
15 of systems; and mode selecting means for generating a 
mode selection signal to select a system function of the 
plurarity of systems in the radio unit and the control 
unit on the basis of the waiting timing signal from the 
timing signal generating means, a receiver and a 
20 microphone, and an antenna* 

When a plurality of waiting timing signals are 
coincident in timing, the system performs the operation 
until it can receive the data in the next timing. 

RRTEF DESCRIPTION OF THE DRAWINGS 
25 Preferred features of the present invention will 

now be described, by way of example only, with reference 
to the accompanying drawings, in which 

Fig. 1 is a block diagram showing the construction 
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of a preferred embodiment of the receiving-after-waiting 
system according to the present invention; 

Fig. 2 is a block diagram showing a specific example 
of system underlying the basic principle of the 
5 receiving-after-waiting system shown in Fig. 1 according 
to the present invention; 

Fig. 3 is timing charts for describing the 
operation of the portable terminal shown in Fig. 2; and 

Fig. 4 is a block diagram showing a prior art 

10 mobile communication unit. 

PREFERRED EMBODIMENTS OF THE TNVENTTON 

Preferred embodiments of the present invention 
will now be described with reference to the drawings. 

Fig. 1 is a block diagram showing the construction 
15 of a preferred embodiment of the receiving-after-waiting 
system according to the present invention. This 
receiving-after-waiting system comprises a body 
including a radio unit 21 common to a plurality of systems, 
a control system 22 common to a plurality of systems, 
20 a flip-flop circuit 23 for supplying a mode switching 
signal to the radio unit 21 and the control unit 22 , a 
system A waiting timer circuit 24 , a system B waiting 
timer circuit 25 , a receiver 27 and a microphone 28 and 
an antenna 26. The mode switching signal is obtained 
25 from the flip-flop circuit 23 in the form of an H or an 
L (low level) signal on the basis of output signals of 
an H (high level) according to the waiting timing of each 
system from the timer circuits 24 and 25. 

6 
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Fig. 2 is a block diagram showing a specific example 
of system underlying the basic principle of the 
receiving-after-waiting system shown in Fig. 1 according 
to the present invention. The construction shown in Fig. 
5 2 is actually a portable terminal comprising a digital 
cellular phone (hereinafter referred to as PDC) and PHS. 
Specifically, the portable terminal comprises a 
common-to-PDC/PHS radio unit 31 including circuits 
corresponding to both PDC and PHS systems, a common- 
10 to-PDC/PHS control unit 32 including circuits 

corresponding to both PDC and PHS systems, a flip-flop 
circuit 33, a PDC waiting timer circuit 34, a PHS waiting 
timer circuit 35, an antenna 36, a receiver 37 and a 
microphone 38. The flip-flop circuit 33 receives the H 
15 signal and provides the L or H signal. The PDC waiting 
timer circuit 34 provides the H signal to the flip-flop 
circuit 33 in PDC waiting timing. The PHS waiting timer 
circuit 35 provides the H signal to the flip-flop circuit 
33 in PHS waiting timing. The antenna 36 transmits and 
20 receives PDC and PHS radio waves. 

The operation of the portable terminal shown in Fig. 
2 will now be described with reference to the timing chart 
shown in Fig. 3 . The common-to-PDC/PHS radio and control 
units 31 and 32 switches the PDC and PHS systems according 
25 to the mode switching signal from the flip-flop circuit 
33. When the flip-flop circuit 33 receives the H signal 
from the PDC or PHS waiting timer circuit 3 4 and 35, it 
provides an "H M -to-"L" or • , L"-to-"H ,, mode switching 
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signal to the common- to-PDC/PHS and common-to-PDC/PHS 
radio and control units 31 and 32 . After the power supply 
to the portable terminal has been turned on, the PDC and 
PHS waiting timer circuits 34 and 35 generate a system 
5 switching timing signal for switching the PDC and PHS 
systems according to data (not shown) obtained in a 
position registration operation. 

Figs. 3(a) to 3(d) show output signals of the PDC 
and PHS waiting timer circuits 34 and 35 shown in Fig. 
10 2. As shown in Figs. 3(a) and 3(c) , the output signal 
of the PDC waiting timer circuit 34 is inverted to "H" 
in a cycle of 72 0 msec. On the other hand, as shown in 
Figs. 3(b) and 3(d), the output signal of the PHS waiting 
timer 35 is inverted to "H" in a cycle of 1,200 msec. 
15 (i.e., 1.2 sec), In the case of Figs. 3(a) and 3(b), 
the two signals are deviated in timing from each other, 
while in the case of Figs. 3(c) and 3(d) they are in 
synchronized timing. 

Where the PDC and PHS waiting timings are deviated 
20 from each other as shown in Figs. 3(a) and 3(b), the 
flip-flop circuit 33 provides the H or L signal according 
to the H signal outputs of the PDC and PHS waiting timer 
circuits 34 and 35. In this way, the circuit 33 switches 
the PDC and PHS systems at short intervals to permit 
25 receiving-after-waiting in both the systems. 

On the other hand, where the PDC and PHS receiving 
waiting timings are coincident with each other as shown 
in Figs. 3(c) and 3(d) , the two signals overlap in timing 
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for every 3600 msec, (i.e., 3.6 sec), which is the least 
common multiple of 720 and 1,200 msec. In a case when the 
two signal timings overlap, it is necessary to select 
either PDC or PHS system. However, the base stations of 
5 both the PDC and PHS systems recurrently send out data 
until the portable terminal correctly receives arrival 
data. Thus, when the portable terminal once fails to 
receive arrival data, it can receive the data in the next 
timing . 

10 in the above embodiment, it is possible to simplify 

the construction of the entire system by arranging such 
that among the constituent elements of both the PDC and 
PHS systems those irrelevant to the frequency, for 
instance constituent elements in the radio and control 

15 units , are common to both the systems . 

While the embodiment described above has been a 
portable terminal adopting the receiving-after-waiting 
system according to the present invention, the person 
having ordinary knowledge in the art will readily 

20 understand that the above embodiment is by no means 
limitative and various changes and modifications may be 
made without departing from the scope of the present 
invention. For example, while the above embodiment has 
been described in connection with the PDC and PHS systems, 

25 the present invention is of course applicable to other 
systems as well. Also, the switching of two systems is 
by no means limitative, and the present invention is also 
applicable to the switching of three or more systems. 
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As has been described in the foregoing, in the 
receiving-after-waiting system according to the present 
invention the user can do receiving-after-waiting in the 
plurality of systems and thus can make utmost use of the 
5 merits of each system in dependence on the place and 
situations of use. In addition, the utilizer does not 
need selecting one of the plurality of systems for the 
receiving-after-waiting, and thus can effectively 
utilize the plurality of contracted (or subscribed) 
10 systems . 

A further pronounced effect obtainable is that it 
is possible to construct the radio and control units to 
be common to a plurality of systems, which is desired 
from the standpoint of size and weight reduction, 

15 price reduction and reduction of power consumption of 
the portable terminal. 

Changes in construction will occur to those skilled 
in the art and various apparently different modifications 
and embodiments may be made without departing from the 
20 scope of the present invention- The matter set forth in 
the foregoing description and accompanying drawings is 
offered by way of illustration only- It is therefore 
intended that the foregoing description be regarded as 
illustrative rather than limiting. 
25 Each feature disclosed in this specification (which 

term includes the claims) and/or shown in the drawings 
may be incorporated in the invention independently of 
other disclosed and/or illustrated features. 

10 
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The text of the abstract filed herewith is repeated 
here as part of the specification. 

A flip-flop circuit receives timing signals from a 
plurality of waiting timer circuits, and generates a 
5 mode -switching signal to a radio unit and a control 
unit . The radio unit and control unit are common to a 
plurality of systems for transmission and reception of 
data from and by an antenna. 
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CLAIMS : 



1 . A receiving-after-waiting system adopted in a 
portable terminal having a common antenna for transmitting 
and receiving data to and from a plurality of systems, 
comprising a waiting control circuit for providing a mode- 
switching signal to a plurality of systems to render these 
systems to be in a receiving-after-waiting state at the 
same time. 

2 . The receiving-after-waiting system according to 
claim 1, wherein the waiting control circuit provides 
timing signals each corresponding to each of the plurality 
of systems. 

3 . The receiving-after-waiting system according to 
claim 2, wherein the plurality of systems each have a 
radio unit and a control unit, these units being common to 
all the systems. 

4 . The receiving-after-waiting system according to 
claim 1, wherein the plurality of systems includes at 
least a digital cellular phone (PDC) system and a personal 
handy phone (PHS) system. 

5. The receiving-after-waiting system according to 
claim 1, wherein the waiting control circuit includes a 
plurality of waiting timer circuits each for generating a 

12 
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waiting timing signal corresponding to each of the 
plurality of systems, and includes a flip-flop circuit for 
receiving the waiting timing signals and providing corres- 
ponding mode -switching signals, 

6. The receiving-after-waiting system according to 
claim 5, wherein the waiting timer circuits include those 
providing timing signals in cycles of 720 and 1,200 msec. 

7. The receiving-after-waiting system according to 
claim 1/ wherein when a plurality of waiting timing 
signals are coincident in timing, the system performs the 
operation until it can receive the data in the next 
timing. 

8. A receiving-after-waiting system for a plurality 
of systems, comprising: 

a radio unit common to the plurality of systems; 
a control unit common to the plurality of systems; 
a timing signal generating means for generating a 
plurality of waiting timing signals for the plurality of 
sy s t ems ; and , 

mode-selecting means for generating a mode-selection 
signal to select a system function of the plurality of 
systems in the radio unit and the control unit on the 
basis of the waiting timing signal from the timing signal 
generating means. 

13 
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9. The receiving-after-waiting system for a 
plurality of systems according to claim 8, wherein the 
mode -selecting means is a flip-flop circuit which receives 
the waiting timing signal and generates the corresponding 
mode-selection signal . 

10. The receiving- after-waiting system according to 
claim 8, wherein the plurality of systems includes at 
least a digital cellular phone (PDC) system and a personal 
handy phone (PHS) system. 

11. The receiving-after-waiting system for a 
plurality of systems according to claim 8, wherein the 
radio unit, the control unit and the timing signal 
generating means are included in a body, and wherein the 
system also comprises a receiver and a microphone, and an 
antenna. 

12. The receiving-after-waiting system for a 
plurality of systems according to claim 8 or 11, wherein 
when a plurality of waiting timing signals are coincident 
in timing, the system performs the operation until it can 
receive the data in the next timing. 

13 . A receiving-after-waiting system substantially 
as herein described with reference to and as shown in 
Figures 1 to 3 of the accompanying drawings. 

14 
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14. A receiving -af ter-waiting system for a plurality 
of systems, the receiving-after-waiting system being 
substantially as herein described with reference to and as 
shown in Figures 1 to 3 of the accompanying drawings. 
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